Sympathoadrenomedullary hyper-responsiveness to yohimbine in juvenile spontaneously hypertensive rats.
We examined responses of arterial plasma levels of the sympathetic neurotransmitter, norepinephrine (NE), of the adrenomedullary hormone, epinephrine (E), and of the intraneuronal NE metabolite, dihydroxyphenylglycol (DHPG), after intravenous administration of the alpha-2 adrenoceptor antagonist, yohimbine, in conscious, freely-moving juvenile (4-week old) or mature (12-week old) rats with spontaneous hypertension (SHRs) and their normotensive Wistar-Kyoto (WKY) controls. Mature SHRs and WKY rats had similar levels of plasma catechols at rest, whereas juvenile SHRs had significantly higher levels of NE (400 +/- 109 (SD) vs 233 +/- 62 pg/ml), E (371 +/- 168 vs 148 +/- 67 pg/ml), and DHPG (800 +/- 147 vs 589 +/- 54 pg/ml). After yohimbine, average responses of NE in the juvenile SHRs were more than 5 times, of E more than 7 times, and of DHPG more than 11 times those of the juvenile WKY rats. The responses of plasma catechols to yohimbine were not excessive in mature 12-week old SHRs. The results demonstrate increased sympathoadrenomedullary activity at rest and markedly enhanced sympathoadrenomedullary responsiveness to yohimbine in juvenile but not mature SHRs and are consistent with the hypothesis that early in the development of hypertension in this laboratory animal model there is an abnormal dependence on central neural alpha-2 adrenoceptors as part of an incompletely successful compensatory mechanism for limiting sympathetic outflow.